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るため、1 本のモミの樹幹の周囲の 3 ヶ所(北、南、西)
に林内雨採取器を設置した。680 m 地点では沢水を約 1
週間毎に採取した。 
 これらの試料は吸引濾過処理を行った後に、導電率お



























 9年生モミ苗木に対し2007年5月から2008年7月 (1− 3月、
8月を除く)まで、硝酸でpH調整したSAFを大型チャンバー 





























3. 結果および考察  





























































































































































Fig. 1  Deposition of rainfall at different altitudes in Mt. 
Oyama in 2008.  
Fig. 2  Deposition of throughfall at different altitudes in 
Mt. Oyama in 2008.  
Fig. 3  Fog-water concentration at different altitudes in Mt. 



























































3.2 大山の気象要因  
























































































Fig. 4  Concentration of various components at different 
wet deposition in Mt. Oyama (Apr. 2008 to Dec. 2008).  
Fig. 5  Frequency of fog and rain at the top of Mt. Oyama. 
Fig. 6  Contribution of each deposition pathway to 
throughfall chemistry besed on the measurement for a fir 















からエアロゾル (PM2, 1%)、エアロゾル (PM2-10, 14%)、




める割合は、K+, Mg2+およびCa2+でそれぞれ92, 35, 46%で
あった。 
 



























Fig. 7  Scanning electron micrographs of the leaf surface 
of fir (A) and cedar (B) exposed to SAF at pH 2, 3, and 5. 
The SAF were nitric acid with ammonium sulfate and 
sodium chloride.  Scale bar is 10 μm. 
Fig. 8  Effect of pH of SAF on the amount of epicuticular 
wax.  
Fig. 9  SEC chromatogram of the epicuticular wax in fir 
(A) and cedar (B) treated with SAF at pH 2, 3, and 5. 




























Fig. 10  Effect of pH of SAF on the concentrations of 
base cations (A), uronic acid (B), and neutral sugars (C) 
leached from the needles. 
Fig. 11  Effect of SAF pH on Ca2+ and boron contents in 
dRG-II-B. *, significant at P<0.05. 
Fig. 12  Digitally acquired images showing treatment 
effects on mCa in current-year fir needles. (A) pH 5 






































Fig. 14  Effect of SAF treatment on number of leaves during July-December 2005 and during April-October 2006 (A) and 
relationships between the normalized leaf number index and temperature during July-December 2005 (B). *, significant at P<0.05; 
**, significant at P<0.01; ns, not significant. 
Fig. 13  Seasonal variations in mCa and tCa from current-year needles exposed to SAF of pH 3 and pH 5 (control). (A) Fir needles; (B) 
Cedar needles. *, significant at P<0.05; **, significant at P<0.01; ns, not significant. 




































区および対照区でそれぞれ510±48 (n = 10)、775±86 (n 
= 12)であり、両処理区間の差は有意であった (P < 0.05)。
2006年7月にはこの傾向が一段と明確化し、pH 3処理区の
葉数は381±93 (n = 9)まで減少し、対照区 (n = 11)の約
53％になった。各処理区における葉数の測定結果から落葉
Fig. 16  Effect of long-term exposure to acid fog and/or 
O3 on beech saplings relative to the top-root (T/R) ratio (A) 
and total plant biomass (B). Data are presented as 
average values and standard errors (n=8). 
Fig. 15  Effects of long-term exposure to acid fog on 
beech seedlings relative to the number of winter buds and 
the weight (A), evolution of sprouts (B), and dry matter 
weight in parts of beech seedlings (C). *, significant at 







































 図16には総乾物生長量 (=冬芽重量+葉重量+枝重量 +幹
重量+根重量)および地上部 (=冬芽重量+葉重量+枝重量 +





















Table 1  Effect of long-term exposure to acid fog and/or 
O3 stress on the concentration of starch in roots, leaves, 
and winter buds and the number of leaves of beech 
saplings harvested in August 2008. 
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